for the depth of suture bite to be taken. The specimen was removed and the anastomosis made without clamps, using a single, full-thickness layer of interrupted, inverting, vertical mattress sutures placed 5 mm apart. The material was braided polyester BPC 4/0 (Mersilene) and the knots were tied on the mucosal surface of the bowel; for the last one or two sutures this was impossible and they were tied on the outside. All patients having low anterior resections were protected by transverse colostomies, and drains were placed at the site of the anastomosis ifit was thought necessary (twice in the 5 mm and three times in the 10 mm group). Faecal content of the bowel and the presence or absence of contamination were recorded.
Clinical anastomotic breakdown was diagnosed either at post-mortem examination or if any of the following complications occurred: general peritonitis, abscess around the anastomosis, passage of pus per rectum, or discharge of faeces through the wound or drain site. About ten days after operation all patients who had had low anterior resections, and all but 3 who had The statistical significance of differences between the groups was assessed by the X 2 test; those in the cadaver study by Student's t test.
Results

Cadaver studies
The mean stress required to tear out sutures inserted at 5 mm from the cut edges of the transected colons was 1.1 0 kg (n = 64, s.d. 0.38). When inserted at 10 mm the mean stress was 1.95 kg (n=46, s.d. 0.66), t=8.42, P<O.OOI.
Clinical trial Deaths:
Five patients died (one in the 5 mm and 4 in the 10 mm group -this difference is not statistically significant) and necropsies were done in 4. In only one was there evidence of anastomotic leak (Table 3) , but the patient on whom permission for post-mortem examination was refused may also have burst his anastomosis. Non-fatal anastomotic leakage: Gastrografin enemas were performed in 46 patients. Four X-ray leaks were found in the 5 mm and 6 in the 10 mm group. In addition, one patient in the (Table 4 ). There is no significant difference between the groups.
An analysis of other factors which influence anastomotic integrity was made ( Table 5 ). The effects of carcinomatosis, weight loss, low anterior resection, emergency operation, poor bowel preparation and fixity of the lesion stand out. Anastomotic stenosis: Slight narrowing at the site of resection was found in nearly all patients submitted to contrast enema examination within two weeks of operation, but in no case did this progress to permanent stenosis. 
Discussion
Clinically-significant leaks are found after 5-14% of colonic anastomoses (Schrock et al. 1973 , but subclinical extravasation of X-ray contrast medium at the site of two-layer anastomoses was found in 40% of high, and 69% of low, anterior resections (Goligher, Graham & de DombaI1970) . Many causes of leakage have nothing to do with the technique of anastomosis. Chemotherapy, radiotherapy, blood transfusions and prolonged operations have all been shown to increase the incidence of breakdown (Schrock et al. 1973) . Rosenberg et al. (1971) found that efficient mechanical and antibacterial preparation of the bowel reduced the incidence of failure. Hawley (1973) showed that faecal soiling and peritoneal sepsis significantly impaired the healing of colonic anastomoses, and Crowson & Wilson (1973) incriminated drainage to the site of anastomosis as a cause of breakdown. Bell (1970) noted an increased incidence of leakage when neostigmine had been given at the end of the operation and suggested that it induced contraction of the gut causing excessive tension on the suture line.
Opinion is divided on the question of the safest way to do an anastomosis. Most surgeons invert the ends of the bowel by using two layers of sutures (Goligher 1975) . Halsted (1887) , on the other hand, advocated a one-layer technique and was the first surgeon to stress the importance of including the strong submucosa in the anastomosis. Other advocates of a singlelayer method have included Gambee et al. (1956) , Matheson & Irving (1975) and Sharma (1977) . Controlled trials by and Goligher et al. (1977) revealed little difference between one-and two-layer techniques, but Everett (1975) had only one breakdown in I I low anterior resections sutured in one layer, compared with 7 out of 14 when two layers were used.
Inversion of the mucosa has been standard practice since the early nineteenth century. Hertzler & Tuttle (1952) challenged this concept, finding that an everting technique was satisfactory in dogs, but Goligher, Morris et al. (1970) showed, in a controlled clinical trial, a significantly higher incidence of breakdown after single-layer everting than two-layer inverting anastomoses.
The present trial was undertaken to examine the possibility that deep (10 mm) suture bites might result in more secure anastomoses than shallow (5 mm). The incidence of anastomotic complications was not significantly different between the two groups (which were wellmatched in respect of high-risk factors) indicating that sutures placed 5 mm from the cut edges of colon or rectum offer adequate security against tearing out. This is the distance at which staples are inserted by the Russian SPTU gun with which Goligher (1979) has achieved a low incidence of breakdown in rectal anastomoses.
We conclude, therefore, that it is unnecessary to insert sutures for colorectal anastomoses any further than 5 mm from the cut edges.
Summary
One hundred consecutive colonic or colorectal anastomoses were performed with a single layer of interrupted sutures, inserted at 5 or 10 mm from the cut edges of the bowel. Two patients died as a result of anastomotic breakdown, and 3 others suffered non-lethal but clinically apparent leakage. X-ray contrast enemas were performed in 46 patients and revealed asymptomatic leakage in 10. There were no significant differences between the groups in any of these results. Sutures placed 10 mm from the cut edges of the bowel offer no advantages over those placed at 5 mm. 
